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Description 

TECHNICAL FIELD 

[0001] This invention relates to pneumatic radial-ply 
runflat tires and in particular to runflat tire construction 
wherein a sidewall wedge insert allows for sidewall flex- 
ibility under normal-inflated operating conditions yet 
provides high rigidity under deflated operating condi- 
tions. 

BACKGROUND OF THE INVENTION 

[0002] Various methods have been devised for ena- 
bling the safe continued operation of deflated or under- 
inflated (flat) tires without damaging the tire further and 
without compromising vehicle handling while driving to 
where the tire can be changed. Loss of tire pressure can 
result from a variety of causes such as a deteriorated 
seal between the tire and rim or a tire puncture by a 
sharp object such as a nail. 

[0003] Pneumatic tires designed for continued oper- 
ation under deflated or underinflated conditions are re- 
ferred to as "extended mobility technology" tires or 
"EMT" tires. They are also called "runflat" tires, as they 
are capable of being driven in the flat condition. EMT 
(runflat) tires are designed to be driven in the deflated 
condition, whereas the conventional pneumatic tire col- 
lapses upon itself when subjected to a vehicle load while 
deflated. The sidewalls and internal surfaces of EMT 
tires do not collapse or buckle onto themselves. In gen- 
eral, the terms "EMT" and "runflat" mean that the tire 
structure alone has sufficient strength to support the ve- 
hicle load when the tire is operated in the deflated state. 
In particular, the sidewalls are reinforced to carry the 
tire's load without the need for other supporting struc- 
tures or devices that are disposed internal to but sepa- 
rate from the tire. An example of the latter internal sup- 
porting structure is shown in US-A- 4,059,138, entitled 
"Run-flat Tire and Hub Therefor." 
[0004] Numerous other methods and tire construction 
have been used to achieve workable runflat tire designs. 
For example, a runflat tire structural design described 
in US-A- 4,111,249 entitled "Banded Tire," shows the 
use of a hoop or annular band approximately as wide 
as the tread placed under the tread. The hoop in com- 
bination with the rest of the tire structure could support 
the vehicle weight in the deflated condition. 
[0005] Generally, runflat tires incorporate reinforced 
sidewalls that are sufficiently rigid so as not to collapse 
or buckle onto themselves. Such sidewalls are thicker 
and stiffer than in conventional tires, so that the tire's 
load can be carried by a deflated tire without compro- 
mising vehicle handling until such reasonable time as 
the tire can be repaired or replaced. The methods of 
sidewall stiffening include the incorporation of "inserts" 
(also called "wedge inserts"), which are fillers generally 
having a cross-sectional crescent shape. Such inserts 



are located in the inner peripheral surface of the sidewall 
portion of the carcass, which is the region in the tire ex- 
periencing the greatest flex under load. The sidewalls 
of such tires, when operated in the deflated condition, 

5 experience a net compressive load in which the outer 
portions of the sidewalls are under tension due to the 
bending stresses while the inside portions are corre- 
spondingly in compression, especially in the region of 
the sidewall midway between the tire's bead region and 

10 the ground-contacting portion of the tread. 

[0006] During runflat operation (i.e. while running un- 
derinflated), due to the large mass of rubber required to 
stiffen and reinforce the runflat tire's sidewalls, heat 
buildup from cyclical flexure of the sidewalls is a major 

15 cause of tire failure, especially when the deflated tire is 
operated for prolonged periods of time and at high 
speeds. During normal inflated operation, the hysteresis 
of the material of the thickened runflat tire's sidewalls 
contributes to its rolling resistance, which reduces the 

20 vehicle's fuel efficiency. The additional weight of the in- 
sert is also a disadvantage in handling and mounting a 
runflat tire. 

[0007] US-A- 5,368,082 ('082) by Oare et al, having 
a common assignee with the present invention, dis- 

25 closed the first commercially accepted runflat pneumat- 
ic radial ply tire. This patent describes the employment 
of sidewall wedge insert reinforcements ("inserts") to im- 
prove stiffness. The runflat tire of '082 was generally a 
low aspect tire constructed with two plies, an innerliner 

30 and two inserts in each sidewall, which are disposed 
such that one insert is located between the two plies 
while the other insert is located between the innerliner 
and the innermost ply. Approximately six additional 
pounds of weight per tire was required by this low aspect 

35 ratio runflat tire to support a 362 kg. (about 800 lb.) load 
when deflated. This weight penalty was even more prob- 
lematic when the engineers attempted to build high-as- 
pect-ratio tires for large heavy vehicles, such as touring 
sedans. The supported weight for an deflated luxury car 

40 tire can exceed 453 kg. (about 1,000 lbs.). Such taller 
sidewalled tires, having aspect ratios in the 55% to 65% 
range or greater, have sidewall bending stresses that 
are several times that of earlier low-aspect-ratio runflat 
tires. The ability to handle such loads required that the 

45 sidewalls and overall tire had to be stiffened to the point 
of adversely affecting riding comfort and some handling 
characteristics. Current runflat tire design requires that 
there be no loss in riding comfort or vehicle handling. In 
the very stiff suspension performance type vehicle, such 

50 as sports cars and various sport/utility vehicles, the abil- 
ity to provide such runflat tires was relatively straightfor- 
ward compared to providing similar runflat tires for lux- 
ury sedans which require a softer ride. Light truck and 
sport utility vehicles, although not as sensitive to ride 

55 performance, provide a runflat tire market that ranges 
from accepting a stiffer ride to demanding the softer lux- 
ury type ride. 

[0008] The runflat tire designs incorporating sidewall 
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inserts of the sort described by Oare et al. add weight 
to the tire while also causing flexural heat buildup in the 
wedge insert material, especially during runflat opera- 
tion when the magnitude of the cyclical sidewall flexure 
is greatest. And, as mentioned, normal-inflated riding 
comfort is also compromised by the additional sidewall 
stiffness, and the tire's rolling resistance is greater than 
that of corresponding non-runflat designs. Thus, the de- 
sign goals of runflat tire designers are to minimize tire 
weight, minimize heat buildup during runflat operation 
(especially at high speed) and normal-inflated opera- 
tion, give minimum rolling resistance, good riding com- 
fort and acceptable handling characteristics. 
[0009] US-A- 5,427,166 ('166) and 5,511,599 ('599), 
both to Walter L. Willard, Jr., show Michelin tires that 
incorporate an additional third ply and a third insert in 
the sidewall to further increase the runflat performance 
of the tire over that of Oare et al. Both the '1 66 and '599 
patents discuss some of the load relationships that oc- 
cur in the deflated condition of the tire and demonstrate 
that the concept shown by Oare et al can be applied to 
additional plies as well as additional inserts in each side- 
wall. However, the use of multiple plies and inserts in 
each sidewall has drawbacks which include increased 
tire weight, increased flexure-induced heat buildup, and 
increased complexity in tire design, manufacturing and 
quality control. 

[0010] A tire's service life is dominated by normal in- 
flated operation. Therefore, the main and most immedi- 
ate design goals are good riding comfort and low rolling 
resistance, with tire weight being of secondary impor- 
tance to the extent that it should not adversely affect the 
performance of sports-type vehicles. As for heat build- 
up, it is mostly a problem during runflat operation, being 
a major contributing factor to the inevitable deterioration 
of the tire when operated in a deflated mode. 
[001 1 ] Another example of a runflat tire design that at 
least partially achieves the same riding -comfort goal 
while also addressing the tire weight problem is covered 
in Patent Application Serial No. PCT/US98/13929, filed 
6 July 1998, and having a common assignee with the 
present invention. In this application, a metal-reinforced 
first ply carries a major part of the compressive load dur- 
ing runflat operation, which allows the thickness of the 
wedge-insert reinforcements to be less than otherwise 
would be needed. During normal-inflated operation, that 
metal-reinforced first ply experiences primarily tensile 
loading and also provides improved sidewall flexibility 
during normal inflated operation. During runflat opera- 
tion, however, the metal members of the first ply under- 
go substantial compressive loading, especially in the 
sidewall portions that are most immediately adjacent to 
the ground-contacting portion of the tread. The tire of 
the invention described by the PCT/US98/13929 appli- 
cation addresses the design goals of full-inflated riding 
comfort, tire weight and extended runflat service life, but 
at the cost of the manufacturing penalties associated 
with the use of a high-modulus metal-reinforced first ply. 



[0012] US-A- 4,779,658, corresponding with the pre- 
amble of claims 1 and 10, respectively, discloses a tire 
having a pair of crescent-shaped cross-section reinforc- 
ing layers (wedge inserts), each comprising an axially 

5 outer stiffer rubber layer and an axially inner softer an- 
ticrack rubber layer. The load applied to the tire during 
runflat travel is supported mainly by the stiffer rubber 
layer, while crack generation can be reduced by the 
presence of the anticrack rubber layer. In the first em- 

10 bodiment, the anticrack rubber covers the entire inner 
surface of the higher elastic rubber layer. In the second 
embodiment, the anticrack rubber layer is only near the 
tire's shoulder or above the higher elastic rubber layer 
to coveronly the upper inclined inner surface of the high- 

15 er elastic rubber layer. 

[0013] EP-A- 542,252 discloses a tire whose carcass 
incorporates at each sidewall a first and second rein- 
forcing insert between the first and second ply. Against 
the carcass is applied an elastic support insert compris- 

20 ing a stiff counter core and a low modulus elastic cover. 
[0014] US-A- 4,287,924 discloses a safety tire with 
supporting members in the sidewalls. The supporting 
members are constituted by two parts with different flex- 
ibility. The one disposed near the inner face of the car- 

25 cass is of a more flexible elastomer while the other dis- 
posed inside the tire is of a less flexible porous elas- 
tomer. 

SUMMARY OF THE INVENTION 

30 

[0015] The present invention relates to a pneumatic 
radial ply runflat tire having a tread, a belt structure, and 
a carcass comprising two beads, two sidewalls, at least 
one radial ply, and at least one wedge insert in each 
35 sidewall. Each insert comprises an elastomeric porous 
section located at the axially-inner portion of the insert 
and embedded in an elastomeric stiffer layer which con- 
stitutes the remainder of the insert. 
[0016] The elastomeric porous section can be cross- 
40 sectionally crescent-shaped, semicircular, or triangular. 
The elastomeric porous section is a closed cell porous 
elastomer or thermoplastic elastomer. The porosity of 
the porous sections is between 1 0 and 40 percent elas- 
tomer. The elastomeric porous section can also be an 
45 open cell foam having a porosity of between 60 and 90 
percent of elastomer and the remainder is gas. The po- 
rous section has a compressive modulus of between 3 
M Pa and 1 0 M Pa as the section is squeezed and a com- 
pressive modulus of between 15 M Pa and 80 M Pa when 
50 the porous section has collapsed. The stiffer layer is a 
nonporous elastomer or thermoplastic elastomer having 
a compressive modulus of between 3 MPa and 30MPa. 
[0017] In another embodiment, each insert comprises 
a cross-sectionally triangular elastomeric porous sec- 
55 tion embedded in the radially-central axially-inner por- 
tion of the insert, affixed to a flexible inextensible hinge 
section embedded in the axially-outer portion of the in- 
sert, and two stiff wedges, stiffer than the porous sec- 
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tion, that constitute the remainder of the insert. 
[0018] When the tire is normally inflated, the porous 
section, and hence the insert as a whole, is flexible, 
thereby providing comfortable driving characteristics. 
Under runflat (deflated tire) conditions, the pores in the 
porous section collapse, and the porous layer stiffens, 
and the insert as a whole becomes stiff enough to sup- 
port the load of the vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Reference will be made in detail to preferred 
embodiments of the invention, examples of which are 
illustrated in the accompanying drawings. The drawings 
are intended to be illustrative, not limiting. Certain ele- 
ments in some of the drawings may be illustrated not- 
to-scale for illustrative clarity. 

[0020] In the drawings, the hundredths place of each 
reference number usually matches the figure number, 
and similar elements are usually referred to by similar 
references numbers. For example, element 199 in FIG- 
URE 1 , element 299 in FIGURE 2, and element 399 in 
FIGURE 3 might indicate corresponding or substantially 
similar elements. Such a relationship, if any, between 
similar elements in different figures or embodiments will 
become apparent throughout the specification, includ- 
ing, if applicable, in the claims and abstract. 
[0021] In some cases, in a single drawing, similar el- 
ements may be assigned the same number. For exam- 
ple, both beads of the same tire may be assigned the 
same numeral 136. 

[0022] For illustrative clarity, the cross-sectional 
views presented herein may be in the form of "slices" or 
"near-sighted" cross-sectional views omitting certain 
background lines which would otherwise be visible in a 
true cross-sectional view. 

[0023] The structure, operation, and advantages of 
the invention will become further apparent upon consid- 
eration of the following description taken in conjunction 
with the accompanying drawings, wherein: 

FIGURE 1 is a cross-sectional view of a prior art 
runflat tire having multiple wedge inserts in each 
sidewall; 

FIGURE 2 is a cross-sectional view of one side of 
a prior art runflat tire having a single wedge insert 
in each sidewall; 

FIGURE 3 is a schematic fragmentary cross-sec- 
tional view of a prior art wedge insert; 
FIGURE 4A is cross-section of one embodiment of 
an insert according to the present invention, shown 
as it would be in a normally inflated tire; 
FIGURE 4B is cross-sectional view of the insert of 
FIGURE 4A, shown as it would be in runflat opera- 
tion; 

FIGURE 5A is cross-sectional view of a second em- 
bodiment of an insert according to the present in- 
vention, shown as it would be in a normally inflated 



tire; 

FIGURE 5B is cross-sectional view of the insert of 
FIGURE 5A, shown as it would be in runflat opera- 
tion; 

5 FIGURE 6A is cross-sectional view of a third em- 

bodiment of an insert according to the present in- 
vention, shown as it would be in a normally inflated 
tire; 

FIGURE 6B is cross-sectional view of the insert of 
10 FIGURE 6A, shown as it would be in runflat opera- 
tion; 

FIGURE 7A is cross-sectional view of a fourth em- 
bodiment of an insert according to the present in- 
vention, shown as it would be in a normally inflated 
15 tire; 

FIGURE 7B is cross-sectional view of the insert of 
FIGURE 7A, shown as it would be in runflat opera- 
tion; 

FIGURE 8 is a graph of rigidity tread of a prior art 
20 insert vs. tire deflation; 

FIGURE 9 is a graph of rigidity of an insert of the 
present invention vs. tire deflation; 
FIGURE 1 0 is a cross-sectional view of a runflat tire 
according to the first embodiment of the present in- 
25 vention; 

FIGURE 11 A is a graph of load vs. tire deflection for 
a normally inflated tire, for a non-runflat tire 1 1 1 4, a 
prior art runflat tire 1 1 1 0, and a tire according to the 
present invention 1112; and 
30 FIGURE 1 1 B is a graph of load vs. tire deflection for 
adeflated tire, for a non-runflat tire, a prior art runflat 
tire, and a tire according to the present invention. 

DEFINITIONS 

35 

[0024] "Apex" means an elastomeric filler located ra- 
dially above the bead core and between the plies and 
the turnup plies. 

[0025] "Aspect ratio" means the ratio of the section 
40 height of a tire to its section width; also refers to the 
cross-sectional profile of the tire; a low-profile tire, for 
example, has a low aspect ratio. 
[0026] "Axial" and "axially" means the lines or direc- 
tions that are parallel to the axis of rotation of the tire. 
45 [0027] "Bead" generally means that part of the tire 
comprising an annular tensile member of radially inner 
beads that are associated with holding the tire to the rim; 
the beads being wrapped by ply cords and shaped, with 
or without other reinforcement elements such as flip- 
so pers, chippers, apexes or fillers, toe guards and chafers. 
[0028] "Belt structure" means at least two annular lay- 
ers or plies of parallel cords, woven or unwoven, under- 
lying the tread, unanchored to the bead, and having both 
left and right cord angles in the range from 18° to 30° 
55 relative to the equatorial plane of the tire. 

[0029] "Carcass" means the tire structure apart from 
the belt structure, the tread, the undertread and sidewall 
rubber over the plies, but including the beads. 
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[0030] "Circumferential" most often means circular 
lines or directions extending along the perimeter of the 
surface of the annular tread perpendicular to the axial 
direction; it can also refer to the direction of the sets of 
adjacent circular curves whose radii define the axial cur- 
vature of the tread, as viewed in cross section. 
[0031] "Equatorial plane" means the plane perpendic- 
ular to the tire's axis of rotation and passing through the 
center of its tread; or the plane containing the circum- 
ferential centerline of the tread. 

[0032] "EMT tire" means "extended mobility technol- 
ogy" tire, which means the same as "runflat" tire. 
[0033] "Innerliner" means the layer or layers of elas- 
tomer or other material that form the inside surface of a 
tubeless tire and that contain the inflating fluid within the 
tire. 

[0034] "Insert" meaning "wedge insert" is the cres- 
cent- or wedge-shaped reinforcement typically used to 
reinforce the sidewalls of runflat-type tires; it also refers 
to the elastomeric non-crescent-shaped insert that un- 
derlies the tread. 

[0035] "Lateral" means a direction parallel to the axial 
direction. 

[0036] "Meridional" refers to the meridian direction of 
a tire as, for example, a meridional cross-sectional view 
in which the plane of the cross section contains the tire's 
axis. 

[0037] "Modulus of Elasticity" is stress vs. strain of a 
material, where stress is the dimensionless ratio of inch- 
es compressed to total inches long. 
[0038] "Normal inflation pressure" means the specific 
design inflation pressure at a specified load assigned by 
the appropriate standards organization for the service 
condition for the tire. 

[0039] "Ply" means the same as "carcass ply," which 
is a cord- re in forced layer of rubber-coated meridionally 
deployed or otherwise parallel cords. 
[0040] "Radial" and "radially" mean directions radially 
toward or away from the axis of rotation of the tire. 
[0041] "Radial ply structure" means the one or more 
carcass plies in which at least one ply has reinforcing 
cords oriented at an angle of between 65° and 90° with 
respect to the equatorial plane of the tire. 
[0042] "Radial ply tire" means a belted or circumfer- 
entially-restricted pneumatic tire in which at least one 
ply has cords which extend from bead to bead and are 
laid at cord angles between 65° and 90° with respect to 
the equatorial plane of the tire. 

[0043] "Runflat" or "runflat tire" is a pneumatic tire that 
is designed to provide limited service while uninflated or 
underinflated. 

[0044] "Section height" means the radial distance 
from the nominal rim diameter to the outer diameter of 
the tire at its equatorial plane. 

[0045] "Section width" means the maximum linear 
distance parallel to the axis of the tire and between the 
exterior of its sidewalls when and after the tire has been 
inflated at normal pressure for 24 hours, but unloaded, 



excluding elevations of the sidewalls due to labeling, 
decoration or protective bands. 

[0046] "Shoulder" means the upper portion of sidewall 
just below the tread edge. 
5 [0047] "Sidewall" means that portion of a tire between 
the tread and the bead. 

DETAILED DESCRIPTION OF THE INVENTION 
Prior Art Embodiment 

[0048] FIGURE 1 shows a cross section of a typical 
prior art pneumatic radial runflat tire 100. The tire 100 
has a tread 112, a belt structure (belts) 114 comprising 
a first or inner belt 124 and a second or outer belt 126, 
a pair of sidewalls 116 and a carcass 122. The carcass 
1 22 comprises a first or inner ply 1 30, a second or outer 
ply 132, a gas-impervious innerliner 134 and a pair of 
bead regions 120. Each bead region 120 comprises a 
bead 1 36 and a bead filler apex 121. Each sidewall 1 1 6 
contains a first, or axially innermost, wedge insert 140 
and a second, or axially-outermost, wedge insert 141. 
The innermost inserts 1 40 are disposed between the in- 
nerliner 134 and the first ply 130, while the second 
wedge inserts 141 are disposed between the first ply 
130 and the second ply 132. The two pairs of wedge 
inserts 140,141 in each sidewall portion 116, respective- 
ly, impart to the sidewalls a greater structural modulus 
of elasticity (rigidity) for resisting the otherwise extreme 
deformations that, during low or zero inflation pressure, 
would be imposed upon those parts of the sidewall por- 
tions that are most immediately adjacent to the ground- 
contacting portion of the tread 1 1 2. The insert reinforced 
sidewalls 1 1 6 of carcass 1 22 thus impart to the tire 1 00 
a limited runflat capability. 

[0049] As can be seen from FIGURE 1 , the structural 
reinforcements in the sidewall portions of the tire 100 
substantially increase the overall thickness of the side- 
walls 116. In fact, the view of this generalized prior art 
runflat tire 1 00 demonstrates the more or less uniformly 
thickened sidewalls 1 1 6 that characterize runflat tire de- 
signs. The insert-reinforced sidewalls 116 support the 
load of the tire 1 00 with minimal sidewall deflection when 
the tire is deflated. Such a runflat tire design generally 
provides good vehicle handling and performance under 
conditions of full inflation, and it provides acceptable 
runflat vehicle handling and an acceptable runflat oper- 
ational life when the tire is deflated. 
[0050] FIGURE 2 is across-sectional view of one side 
of a prior art runflat tire 200 that is a variation of the tire 
1 00 of FIGURE 1 . Components of the other side of the 
tire cross-section (not shown) are substantially identical 
to those of the side of the cross-section shown. The tire 
200 has one crescent-shaped wedge insert 240 in each 
sidewall 245. The tire 200 also has a single carcass ply 
230 rather than the two carcass plies 1 30, 1 32 shown in 
the prior art tire 100 of FIGURE 1. Each insert 240 is 
disposed within the sidewall 216, between the carcass 
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ply 230 and an innerliner 234. The prior art inserts 
140,141,240 of the prior art tires 100 and 200 can be 
constructed of a wide range of elastomeric materials. 
[0051] FIGURE 3 is a fragmentary "near-sighted" 
cross-sectional view of the prior art single-wedge-insert- 
per-sidewall design shown in FIGURE 2, omitting cer- 
tain lines which would otherwise be visible in a true 
cross-sectional view. The elements in FIGURE 3 are the 
same as the elements in FIGURE 2 with the same ref- 
erence numbers. Such a fragmentary view will allow a 
simplified discussion of the dynamics of inserts in the 
description of the present invention below. 
[0052] Referring to FIGURE 3, showing an enlarged 
section of the insert 240 of FIGURE 2, the insert 240 is 
bounded on its concave side 246 by the innerliner 234 
and on its convex side 248 by the carcass ply 230. The 
portion of the wedge insert 240 most adjacent to the 
ground will deflect in such a way as to increase its con- 
cavity when subjected to the vertical loading encoun- 
tered during normal-inflated operation and will deflect 
even more so during runflat operation. Accordingly, the 
concave axially innermost side 246 of the wedge insert 
230 will experience compressive stress while the con- 
vex axially outermost side 248 will experience tensile 
stress. The tensile stress will be born primarily by the 
adjacent ply 230. Such compressive and tensile stress- 
es are associated with the sidewall reinforcing proper- 
ties of the insert 240 and ply 230, and exist even when 
the tire 200 (FIGURE 2) is fully inflated. 
[0053] Ideally, the reinforced sidewalls of a runflat tire 
should be as flexible during normal-inflated operation as 
those of a corresponding-sized non-runflat tire, yet rigid 
during runflat operation. But the sidewalls of the prior 
art runflat tires of the sorts shown in FIGURES 1 ,2 and 
3 are relatively rigid during normal inflated operation, be- 
cause the sidewall-reinforcing wedge inserts make the 
runflat sidewalls less accommodating to ordinary road 
surface roughness than would be so for the sidewalls of 
corresponding non-runflat radial ply tires having a sim- 
ilar aspect ratio. Hence, the prior art inserts 140,141 ,240 
of the prior art tires 100 and 200 result in a runflat tire 
whose normal-inflated use will reflect the presence of 
the reinforced and stiffened sidewalls. That is to say, the 
ride will be rougher and less comfortable due to the 
greater sidewall stiffness which arises from the greater 
rigidity imparted to the sidewall portions by the presence 
of the inserts. 

[0054] FIGURE 8 shows, in graph form, how stiffness 
of the insert changes as a normally inflated runflat tire 
gradually deflates. The insert stiffness increases only 
gradually as the tire gradually deflates. So, although it 
is desirable that the insert stiffness be very low during 
normal-inflated operation and very high during runflat 
operation, this cannot be achieved with conventional in- 
serts, and the stiffness of conventional inserts is de- 
signed to be some compromise value in-between. It can 
now be understood, specifically graphically, that the pri- 
or art designs resulted in a runflat radial tire that exhibits 



equal reinforcing rigidity to each sidewall during both 
normal inflated operation and during runflat operation, 
thereby providing reduced riding comfort and poor han- 
dling characteristics during normal inflated operation as 
5 well as rigid structural support during runflat operation. 
[0055] The prior art runflat radial tire also has a gen- 
erally higher rolling resistance during normal-inflated 
operation and during runflat operation. Moreover, the 
prior art runflat radial tire contained inserts that gener- 
ic ated heat during normal inflated high-speed operation 
and during runflat operation. Finally, the prior art runflat 
radial tire had limited runflat operational service life and 
only adequate handling characteristics. 

15 Preferred Embodiment 

[0056] The prior art single-wedge-insert-per-sidewall 
runflat designs shown in FIGURES 2 and 3 are particu- 
larly relevant to the present invention, because the 
20 present invention also contemplates a single wedge in- 
sert in each sidewall. A generalized embodiment of the 
insert of the present invention is shown in schematic 
cross-section in FIGURES 4A and 4B. 
[0057] FIGURE 4A shows a fragmentary schematic 
25 cross-section of one embodiment of a circumferentially 
disposed insert 440 according to the present invention. 
The profile of the insert 440 is shown in FIGURE 4A as 
it would be in a normally inflated tire. The insert 440 is 
crescent-shaped in cross-section and comprises a cres- 
30 cent-shaped elastomeric porous section 442 at the ax- 
ially-inner portion of the insert 440 attached to (embed- 
ded within) agenerally bowed shaped elastomeric stiffer 
layer 444 (i.e. stiffer than the porous section 442) form- 
ing the axially outer portion of, and remainder of, the 
35 insert 440. The porous section 442 is attached to the 
stiffer layer 444 by any suitable means, such as cement- 
ing or molding one over the other. The porous layer 442 
is preferably located at axially-inner portion of the insert 
440, with its convex edge facing axially outward. The 
40 insert 440 is bounded on its axially-inner side by an in- 
nerliner 434 and on its axially-outer side by a ply 430. 
[0058] The porous section 442 is typically a closed 
cell porous elastomer or thermoplastic elastomer. The 
porous section 442 has a compressive modulus of be- 
45 tween about 3 MPa (mega pascal) and 1 0 MPa as it is 
squeezed before the pores are totally collapsed, and 
has a much higher compressive modulus of between 
about 15 MPa and 80 MPa when the pores have col- 
lapsed. The porosity (ratio of void volume to total elas- 
50 tomer volume) of porous section 442 is between 1 0 and 
40 percent, and preferably between 20 and 30 percent. 
The stiffer layer 444 is of a typically nonporous elas- 
tomer or thermoplastic elastomer. The stiffer layer 444 
is much stiffer than the porous section 442, being some- 
55 what flexible but essentially inextensible, and has a 
compressive modulus of between about 3MPa and 30 
MPa, and preferably between 5 MPa and 20 MPa. 
[0059] FIGURE 4B shows the profile of the insert 440 
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of FIGURE 4A as it would be in runflat operation (tire 
underinflated or deflated). The components and refer- 
ence numbers match those of FIGURE 4A. In both run- 
flat operation and normal inflation, the porous section 
442 is under compression and the stiffer layer 444 is 
under both tension and compression. During runflat op- 
eration, the porous section 442 is squeezed so much 
that its pores have substantially collapsed (in which 
case any air trapped in the pores is highly compressed 
and keeps the pores from totally collapsing). When the 
pores are collapsed (during runflat operation), the nom- 
inally porous section 442 is essentially no longer porous, 
but is rather now a solid elastomer. Therefore, the po- 
rous section 442 has a much higher modulus of elasticity 
(stiffness) when its pores are collapsed (during runflat 
operation) than when its pores are not collapsed (when 
its tire is normally inflated). In any of the embodiments 
of the invention, since the axially-inner portion of the po- 
rous section 442 is compressed more than its axially- 
outer portion, it is advantageous for the pores in the po- 
rous section 442 to be larger or more numerous in the 
axially-inner portion of the porous section 442 than in its 
axially-outer portion. While the porous section 442 is de- 
scribed as a closed cell foam, it is also within the terms 
of the invention to incorporate an open cell foam having 
a degree of porosity of between 60 and 90 percent elas- 
tomer and the remainder gas, such as for example air. 
[0060] FIGURE 9 shows, in graph form, how porosity 
(ratio of void volume to total elastomer volume) of the 
porous layer 442 (shown by curve 902) and rigidity 
(herein defined as the incremental change of load 
weight per incremental change of deflection, similar to 
modulus of elasticity of the insert 440 (shown by curve 
904) change as a normally inflated tire gradually de- 
flates. As the pores are gradually closing, in zone 91 0, 
porosity (section 912 of curve 902) decreases with tire 
deflation, and insert stiffness (section 91 4 of curve 904) 
increases only slightly with tire deflation. As the pores 
become nearly collapsed in zone 920, the porosity (sec- 
tion 922 of curve 902) approaches zero, and insert stiff- 
ness (section 924 of curve 904) increases dramatically 
with tire deflation. When the pores have collapsed in 
zone 930 and void volume is essentially zero, porosity 
(section 932 of curve 902) remains essentially constant 
at about zero, and stiffness (section 934 of curve 904) 
rises negligibly with increasing tire deflation. 
[0061] Hence, during runflat operation, the insert 440 
is relatively stiff and supports the tire load, and during 
normal inflation, the insert 440 is relatively flexible and 
provides the desired driving characteristics of a non-run- 
flat tire. This is what is desired of sidewall reinforcing 
inserts, and what the conventional solid inserts cannot 
achieve, as illustrated by FIGURE 8. 
[0062] FIGURE 11 A is a graph of load vs. tire deflec- 
tion for a normally inflated tire, for a non-runflat tire 
(curve 1114), a prior art runflat tire (curve 1110), and a 
tire according to the present invention (curve 1112). FIG- 
URE 11 A shows that tire deflection increases with in- 



creasing load on the tire. At a typical tire load level 1111, 
when normally inflated, the non-runflat tire and the run- 
flat tire according to the present invention have deflect- 
ed much more than the prior art runflat tire, thereby 

5 yielding a softer, more comfortable, ride. FIGURE 11 B 
is a graph of load vs. tire deflection for a deflated tire, 
for a non-runflat tire (curve 1124), a prior art runflat tire 
(curve 1120), and a tire according to the present inven- 
tion (curve 1 1 22). FIGU RE 1 1 B shows that tire deflection 

10 increases with increasing load on the tire. At a typical 
tire load level 1111, when deflated, the non-runflat tire 
(curve 1124) is too deflected to carry the tire load, the 
prior art runflat tire (curve 1120) is deflected much less 
and can carry the tire load but with some flexing and 

15 heat damage, and the tire (curve 1 1 22) according to the 
present invention can be approximately equal to the pri- 
or art runflat tire. 

[0063] The inventive concept described herein af- 
fords to runflat radial ply tires an innovative wedge insert 

20 sidewall reinforcement which confers upon the thus re- 
inforced sidewalls low stiffness during normal inflated 
operation and a high stiffness during runflat operation. 
In other words, runflat tires incorporating the present in- 
vention will provide a soft and comfortable ride with good 

25 vehicle-handling characteristics during normal-inflated 
operation, yet will provide the required sidewall rigidity 
needed for effective and long-lasting runflat service. 

Second Embodiment 

30 

[0064] FIGURE 5A shows a schematic cross-section 
of a second embodiment of a circumferentially disposed 
insert 540 according to the present invention. The profile 
of insert 540 is shown in FIGURE 5A as it would be in 

35 a normally inflated tire. The insert 540 is crescent- 
shaped in cross-section and comprises a somewhat 
semicircular elastomeric porous section 542 embedded 
in the axially-inner portion of the insert 540 surrounded 
by an elastomeric stiffer layer 544 (i.e. stiffer than the 

40 porous section 542) that comprises the remainder of the 
insert 540. The porous section 542 is attached to the 
stiffer layer 544 by any suitable means, such as cement- 
ing or overmolding one over the other. The substantially 
semicircular porous layer 542 is located at the vertically- 

45 center axially-inner portion of the insert 540, with its 
rounded edge facing axially outward. The insert 544 is 
bounded on its axially inner side by an innerliner 534 
and on its axially outer side by a ply 530. 
[0065] FIGURE 5B shows the profile of the insert 540 

50 of FIGURE 5A as it would be in runflat operation. The 
components and reference numbers match those of 
FIGURE 5A. The principle of operation of this second 
embodiment is the same is in the first embodiment 
(shown in FIGURES 4A and 4B). During runflat opera- 

55 tion, the porous section 542 is squeezed so much that 
its pores have substantially collapsed. The porous sec- 
tion 542 has a much higher modulus of elasticity when 
its pores are collapsed (during runflat operation) than 
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when its pores are not collapsed (when its tire is nor- 
mally inflated). Hence, during runflat operation, the in- 
sert 540 is relatively stiff and supports the load on its 
tire, and during normal inflation, the insert 540 is rela- 
tively flexible and provides the desired driving charac- 
teristics of a non-runflat tire. 

[0066] The porous section 542 is typically a closed 
cell porous elastomer or thermoplastic elastomer. The 
porous section 542 has a compressive modulus of be- 
tween about 3 MPaand 1 0 MPa as it is squeezed before 
the pores are totally collapsed, and has a much higher 
compressive modulus of between about 1 5 MPa and 80 
MPa when the pores have collapsed. The stiffer layer 
544 is of a typically nonporous elastomer or thermoplas- 
tic elastomer. The stiffer layer 544 is much stiffer than 
the porous section 442, having a compressive modulus 
of between about 3 MPa and 30 MPa. The stiffer layer 
544 is essentially inextensible and stiffer than the ma- 
terial used for the stiffer layer 444 (FIGURE 4A,4B) of 
the first embodiment, since, in this second embodiment, 
the stiffer layer 544 should bend only in its region near 
the porous layer 542. 

Third Embodiment 

[0067] FIGURE 6A shows a fragmentary schematic 
cross-section of a third embodiment of a circumferen- 
tially disposed insert 640 according to the present in- 
vention. The profile of insert 640 is shown in FIGURE 
6A as it would be in a normally inflated tire. The insert 
640 is crescent-shaped in cross-section and comprises 
a substantially triangular elastomeric porous section 
642 embedded in the axially-inner portion of the insert 
640 surrounded by an elastomeric stiffer layer 644 (i.e. 
stiffer than the porous section 642) that comprises the 
remainder of the insert 640. The porous section 642 is 
attached to the stiffer layer 644 by any suitable means, 
such as cementing or overmolding one over the other. 
The triangular porous layer 642 is located at the axially- 
inner portion of the insert 640, with one of its apexes 
pointing axially outward. The insert 644 is bounded on 
its axially-inner side by an innerliner 634 and on its ax- 
ially-outer side by a ply 630. 

[0068] FIGURE 6B shows the profile of the insert 640 
of FIGURE 6A as it would be in runflat operation. The 
components and reference numbers match those of 
FIGURE 6A. The principle of operation of this third em- 
bodiment is the same is in the second embodiment of 
FIGURE 5A, 5B. During runflat operation, the porous 
section 642 is squeezed so much that its pores have 
substantially collapsed. The porous section 642 has a 
much higher modulus of elasticity when its pores are col- 
lapsed (during runflat operation) than when its pores are 
not collapsed (when its tire is normally inflated). Hence, 
during runflat operation, the insert 640 is relatively stiff 
and supports the load on its tire, and during normal in- 
flation, the insert 640 is relatively flexible and provides 
the desired driving characteristics of a non-runflat tire. 



[0069] The choice of materials and material specifica- 
tions are the same for this third embodiment as for the 
second embodiment, previously described. 
[0070] It would be desirable for the stiffer layer 644 to 

5 be flexible near the porous section 642 to better serve 
as a hinge around which the insert 640 bends under 
load, yet stiff everywhere else to provide maximum ri- 
gidity under runflat conditions. Unfortunately, making 
the stiffer layer 644 more flexible (by choosing a more 

10 flexible material or by making it thinner) to improve the 
hinge effect would compromise rigidity during runflat op- 
eration, and making the stiffer layer 644 more rigid to 
improve rigidity during runflat operation would compro- 
mise the hinge effect. Hence, the designer must choose 

15 some intermediate rigidity for the stiffer layer 644. 

Fourth Embodiment 

[0071] FIGURE 7A shows a fragmentary schematic 
20 cross-section of a fourth embodiment of a circumferen- 
tially disposed insert 740 according to the present in- 
vention. The profile of insert 740 is shown in FIGURE 
7A as it would be in a normally inflated tire. The insert 
740 is crescent-shaped in cross-section and includes a 
25 cross-sectionally triangular elastomeric porous section 
742 embedded in the radially-center axially-inner por- 
tion of the insert 740, affixed to a flexible inextensible 
hinge section ("hinge") 746 embedded in the axial ly-out- 
er portion of the insert 740, and two stiff wedges 744A, 
30 744B (much stiffer than the porous section 742) that 
constitute the remainder of the insert 740. The porous 
section 742, the hinge section 746, and the stiff wedges 
744A,744B are affixed together by a suitable means, 
such as overmolding each over the other(s). The insert 
35 740 is bounded on its axially inner side by an innerliner 
734 and on its axially outer side by a ply 730. 
[0072] The triangular porous layer 742 is located at 
the axially-inner portion of the insert 740, with one of its 
apexes pointing axially outward. The hinge section 746 
40 is located vertically symmetric around porous section 
742. In FIGU RE 7A, the top edge 748A and bottom edge 
748B of the hinge section 746 are shown not to extend 
vertically beyond porous section 742, but that is not re- 
quired. The top edge 748A of the hinge section 746 
45 might extend above the porous section 742, and the bot- 
tom edge 748B of the hinge section 746 might extend 
below the porous section 742. 

[0073] Under load, the hinge section 746 serves as a 
hinge around which the stiff wedges 744A,744B pivot to 
50 squeeze the porous section 742. Under load (either nor- 
mal inflation or runflat), the porous section 742 is under 
compression and becomes smaller, and the hinge sec- 
tion 746 is under tension but does not stretch because 
it is inextensible. The hinge section 746 should be as 
55 flexible as possible but as inextensible as possible, such 
as by using fiber reinforced elastomer. The high flexibil- 
ity will reduce flexural degradation, and the ^extensibil- 
ity will enable the hinge section 746 to serve as a hinge 
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without expanding under tension. 
[0074] FIGURE 7B shows the profile of the insert 740 
of FIGURE 7A as it would be in runflat operation. The 
components and reference numerals match those of 
FIGURE 7A. The principle of operation of this fourth em- 
bodiment is the same is in the third embodiment (of FIG- 
URE 6A,6B), but with the added following advantages. 
During runflat operation, the porous section 742 is 
squeezed so much that its pores have collapsed and it 
becomes very stiff, and the hinge section 746 is also 
very stiff since it is under tension and inextensible, and 
the stiff wedges 744A, 744B are always very stiff, so the 
entire insert 740 becomes very stiff during runflat oper- 
ation. During normal inflation, the insert 740 can be very 
flexible due to the flexible porous section 742 and the 
flexible hinge section 746 acting as a hinge. Hence, dur- 
ing runflat operation, the insert 740 is exceptionally stiff 
(stiffer than insert 640 of the third embodiment) and rig- 
idly supports the load on its tire, and during normal in- 
flation, the insert 740 is exceptionally flexible (more flex- 
ible than insert 640 of the third embodiment) and pro- 
vides the desired flexible driving characteristics of a 
non-runflat tire. 

[0075] The porous section 442 is typically a closed 
cell porous elastomer or thermoplastic elastomer. The 
porous section 442 has a compressive modulus of be- 
tween about 3MPa (mega pascal) and 10 MPa as it is 
squeezed before the pores are totally collapsed, and 
has a much higher compressive modulus of between 
about 15MPa and 80MPa when the pores have col- 
lapsed. The hinge section 746 is of atypically nonporous 
highly flexible inextensible elastomer such as fiber rein- 
forced elastomer or thermoplastic elastomer. The rigid 
wedges 744A, 744B might be of the materials polymers 
or thermoplastic polymers 

[0076] FIGURE 1 0 shows a cross-sectional view of a 
runflat tire 1000 incorporating the first embodiment of 
the present invention. The tire 1000 has a tread 1012, 
a belt structure (belts) 1014, a pair of sidewalls 1016 
and a carcass 1022. The carcass 1022 comprises at 
least one ply 1030, a gas-impervious innerliner 1034 
and a pair of bead regions 1 020. Each bead region 1 020 
comprises a bead 1036 and a bead filler apex 1021. 
Each sidewall 1 01 6 contains an insert 1 040 which is dis- 
posed between the innerliner 1034 and the ply 1030. 
[0077] The insert 1 040 is the same as that of the em- 
bodiment of FIGURE 4A, being crescent-shaped in 
cross-section and comprising a crescent-shaped elas- 
tomeric porous section 1 042 at the axially-inner portion 
of the insert 1 040 attached to a bowed elastomeric stiffer 
layer 1044 (i.e. stiffer than the porous section 1042) 
along the axially outer portion of the insert 1040. The 
porous layer 1042 is located at the vertically-center ax- 
ially-inner portion of the insert 1040, with its convex 
edge facing axially outward. Alternatively, the insert 
1040 could be the same as that of the embodiment of 
FIGURE 5A, 6Aor7A. 

[0078] The embodiment illustrated in FIGURE 10 is 



that of a runflat tire design in which the reinforced side- 
walls have a low structural moment of inertial during nor- 
mal inflated operation and a high structural moment of 
inertial during runflat operation. 
5 [0079] As illustrated in the four embodiments herein, 
the present invention satisfies the features that are lack- 
ing in the prior art. It provides a tire insert that provides 
to each sidewall minimal reinforcing rigidity during nor- 
mal inflated operation and maximum reinforcing rigidity 
during runflat operation, thereby providing improved rid- 
ing comfort and handling characteristics during normal 
inflated operation as well as rigid structural support dur- 
ing runflat operation. Since a portion of the insert of the 
present invention is porous, it can be lighter than a con- 
ventional insert. During normal inflation, since most of 
the flexing of the insert in the present invention is born 
by the soft porous section, there is less rolling resistance 
and hence less heat and better handling characteristics. 
During runflat operation, since the insert is more rigid 
than a conventional insert, less flexing and accompany- 
ing heat is produced. 



Claims 

25 

1. A pneumatic radial ply runflat tire (1000) having a 
tread (1012), a carcass (1022) comprising at least 
one radial ply (1030) and two bead regions (1020) 
and two sidewalls (1 01 6) each reinforced by at least 

30 one insert (1040), a belt structure (1014) between 
the tread and the carcass, the tire characterized 
by each insert (1 040) having an elastomeric porous 
section (1042) located at the axially-inner portion of 
the insert (1040), the elastomeric porous section 

35 being embedded into an elastomeric stiffer layer 
(1 044) which constitutes the remainder of the insert 
(1040). 



2. The tire of claim 1 wherein the porous section 
40 (1 042, 442) has a crescent shaped cross-section. 

3. The tire of claim 1 wherein the porous section 
(1042, 542) has a semicircular cross-section. 

45 4. The tire of claim 1 wherein the porous section 
(1 042, 642) has a triangular cross-section. 

5. The tire of claim 1 wherein the elastomeric porous 
section (1 042) is a closed cell porous elastomer or 

50 thermoplastic elastomer. 

6. The tire of claim 5 wherein the porosity of the porous 
sections is between 10 and 40 percent elastomer 
and the remainder gas. 

55 

7. The tire of claim 5 wherein the porous section has 
a compressive modulus of between 3 MPa and 10 
MPa as the section is squeezed and a compressive 
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modulus of between 1 5 M Pa and 80 M Pa when the 
porous section has collapsed. 

8. The tire of claim 7 wherein the stiffer layer (1 044) is 
a nonporous elastomer or thermoplastic elastomer. 

9. The tire of claim 5 wherein the elastomeric porous 
section is an open cell foam having a porosity of 
between 60 and 90 percent of elastomer and the 
remainder is gas. 

10. A pneumatic radial ply runflat tire (1000) having a 
tread (1012), a carcass (1022) comprising at least 
one radial ply (1030) and two bead regions (1020) 
two sidewalls (1 01 6) each reinforced by at least one 
wedge insert (1 040) and a belt structure (1 01 4) be- 
tween the tread and the carcass, the tire charac- 
terized by each insert (1040) comprising an elas- 
tomeric porous section (742) having a triangular 
cross sectional shape embedded in the axially-in- 
ner portion of the insert (740) affixed to a flexible 
inextensible hinge section (746) embedded in the 
axially-outer portion of the insert (740), and two stiff 
wedges (744A, 744B), being stiffer than the porous 
section (742), that constitute the remainder of the 
insert (740). 



Patentanspruche 

1. Ein Radial-Luftreifen mit Notlaufeigenschaften 
(1000) mit einer Laufflache (1012), einer Karkasse 
(1022), die zumindest eine Radiallage (1030) und 
zwei Wulstbereiche (1020) und zwei Seitenwande 
(1016), die jede durch zumindest einen Einsatz 
(1040) verstarkt sind, umfasst, einer Gurtelstruktur 
(1014) zwischen der Laufflache und der Karkasse, 
wobei der Reifen dadurch gekennzeichnet ist, 
dass jeder Einsatz (1040) einen an dem axial inne- 
ren Bereich des Einsatzes (1040) befindlichen po- 
rosen Elastomerabschnitt (1042) aufweist, wobei 
der porose Elastomerabschnitt in eine steifere Ela- 
stomerschicht (1044) eingebettet ist, die den Rest 
des Einsatzes (1040) bildet. 

2. Der Reifen gemaB Anspruch 1, wobei der porose 
Abschnitt (1042, 442) einen sichelformigen Quer- 
schnitt hat. 

3. Der Reifen gemaB Anspruch 1, wobei der porose 
Abschnitt (1042, 542) einen halbkreisformigen 
Querschnitt hat. 

4. Der Reifen gemaB Anspruch 1, wobei der porose 
Abschnitt (1042, 642) einen dreieckigen Quer- 
schnitt hat. 

5. Der Reifen gemaB Anspruch 1, wobei der porose 



Elastomerabschnitt (1 042) ein geschlossenzelliges 
poroses Elastomer oder thermoplastisches Elasto- 
mer ist. 

5 6. Der Reifen gemaB Anspruch 5, wobei die Porositat 
der porosen Abschnitte zwischen 10 und 40 Pro- 
zent Elastomer betragt und der Rest Gas ist. 

7. Der Reifen gemaB Anspruch 5, wobei der porose 
10 Abschnitt einen Druckmodul von zwischen 3 MPa 

und 10 MPa hat, wenn der Abschnitt zusammenge- 
druckt wird, und einen Druckmodul von zwischen 
15 MPa und 80 MPa, wenn der porose Abschnitt 
zusammengefallen ist. 

15 

8. Der Reifen gemaB Anspruch 7, wobei die steifere 
Schicht (1044) ein nichtporoses Elastomer oder 
thermoplastisches Elastomer ist. 

20 9. Der Reifen gemaB Anspruch 5, wobei der porose 
Elastomerabschnitt ein offenzelliger Schaumstoff 
mit einer Porositat von zwischen 60 und 90 Prozent 
Elastomer ist und der Rest Gas ist. 

25 10. Ein Radial-Luftreifen mit Notlaufeigenschaften 
(1000) mit einer Laufflache (1012), einer Karkasse 
(1022), die zumindest eine Radiallage (1030) und 
zwei Wulstbereiche (1020) und zwei Seitenwande 
(1 01 6), die jeweils durch zumindest einen Keilein- 

30 satz (1 040) verstarkt sind, umfasst, und einer Gur- 
telstruktur (1014) zwischen der Laufflache und der 
Karkasse, wobei der Reifen dadurch gekenn- 
zeichnet ist, dass jeder Einsatz (1040) einen in 
dem axial inneren Teilbereich des Einsatzes (740) 

35 eingebetteten porosen Elastomerabschnitt (742) 
umfasst, der eine dreieckige Querschnittsform auf- 
weist und der an einem flexiblen unausdehnbaren 
Scharnierabschnitt (746) befestigt ist, der in dem 
axial auBeren Teilbereich des Einsatzes (740) ein- 

40 gebettet ist, und zwei steife Keile (744A, 744B), die 
steifer sind als der porose Abschnitt (742) und die 
den Rest des Einsatzes (740) bilden. 



45 Revendications 

1. Bandage pneumatique (1000) a nappe radiale du 
type a flancs renforces comportant une bande de 
roulement (1 01 2), une carcasse (1 022) comprenant 

50 au moins une nappe radiale (1030) et deux zones 
de talons (1 020) et deux flancs (101 6) chacun etant 
renforce par au moins une piece rapportee (1040), 
une structure de ceintures (1014) entre la bande de 
roulement et la carcasse, le bandage pneumatique 

55 etant caracterise par le fait que chaque piece rap- 
portee (1 040) possede une section poreuse elasto- 
mere (1 042) disposee dans la portion interne en di- 
rection axiale de la piece rapportee (1040), la sec- 
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tion poreuse elastomere etant incluse dans une 
couche elastomere plus rigide (1 044) qui constitue 
le reste de la piece rapportee (1040). 



sible (746) incluse dans la portion externe en direc- 
tion axialede la piece rapportee (740), et deux coins 
rigides (744A, 744B) qui sont plus rigides que la 
section poreuse (742), qui constituent le reste de la 
piece rapportee (740). 



2. Bandage pneumatique selon la revendication 1, 5 
dans lequel la section poreuse (1 042, 442) possede 
une section transversale en forme de croissant. 

3. Bandage pneumatique selon la revendication 1, 
dans lequel la section poreuse (1 042, 542) possede 10 
une section transversale de forme semi-circulaire. 

4. Bandage pneumatique selon la revendication 1, 
dans lequel la section poreuse (1 042, 642) possede 
une section transversale de forme triangulaire. 15 

5. Bandage pneumatique selon la revendication 1, 
dans lequel la section poreuse (1042) est un elas- 
tomere thermoplastique ou un elastomere poreux a 
alveoles fermees. 20 

6. Bandage pneumatique selon la revendication 5, 
dans lequel la porosite des sections poreuses re- 
presente de I'elastomere entre 10 et 40 %, le reste 
etant du gaz. 25 

7. Bandage pneumatique selon la revendication 5, 
dans lequel la section poreuse possede un module 
de compression entre 3 MPa et 10 MPa lorsque la 
section est ecrasee et un module de compression 30 
entre 15 MPa et 80 MPa lorsque la section poreuse 

est affaissee. 

8. Bandage pneumatique selon la revendication 7, 
dans lequel la couche plus rigide (1 044) est un elas- 35 
tomere non poreux ou un elastomere thermoplasti- 
que. 

9. Bandage pneumatique selon la revendication 5, 
dans lequel la section poreuse elastomere est une 40 
mousse a alveoles ouvertes possedant une porosi- 
te dans laquelle I'elastomere represente entre 60 et 

90 %, le reste etant du gaz. 

10. Bandage pneumatique (1000) a nappe radiale du 45 
type a flancs renforces comportant une bande de 
roulement (1 01 2), une carcasse (1 022) comprenant 

au moins une nappe radiale (1030) et deux zones 
de talons (1 020) et deux flancs (1 01 6) chacun etant 
renforce par au moins une piece rapportee (1040), 50 
une structure de ceintures (1014) entre la bande de 
roulement et la carcasse, le bandage pneumatique 
etant caracterise par le fait que chaque piece rap- 
portee (1040) comprend une section poreuse elas- 
tomere (742) possedant une configuration triangu- 55 
laire en coupe transversale incluse dans la portion 
interne en direction axiale de la piece rapportee 
(740) fixee a une section articulee flexible inexten- 
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